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Following O'Byrne's report ( If)) of the 
efficacy of antithyroid drugs in leprosy, an 
examination of the mechanism of action of 
methimazole in lepromatous leprosy was 
undertaken. In a preliminary report of this 
study (n), a lack of correspondence was 
noted be tween the clinical appearance of 
the patients and the histopathologic ap­
pearance of serial skin biopsies obtained 
during methimazole therapy. Recent re­
ports that the morphologic appearance of 
Mycobacterium Zeprae bears a close rela­
tionship to the ability of these organisms to 
multiply in the mouse foot pad ( II ), and 
that changes in the morphology of the 
bacilli occur with regularity during origi­
nal trea tment with dapsone (I ~) , suggested 
that a re trospective assessment of m ethi­
mazole therapy in our patients with lepro­
matous leprosy might now be possible. The 
suggestions of other workers (:I, 3, G) that 
methimazole therapy of lepromatous lep­
rosy is ineffective have been confirmed. 

METHODS 

The method employed for measurement 
of the morphologic index ( MI, the per cel)t 
of bacilli that are uniformly and brightly 
sta ined ) in acid-fast-stained sections of skin 
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biopsy specimens , has been described in 
detail and its validity demonstrated (8). 
In brief, the morphology of 300 b acilli was 
examined in a paraffin section of each skin 
biopsy specimen stained b y the Fite-Fara­
co ( " ) method . Available for review were 
sections of 53 skin biopsy specimens ob­
tained from 13 patients with lepromatous 
leprosy during the trial of methimazole 
therapy that had been carried out in 1961 
and 1962. Skin biopsies were made before 
the institution of methimazole therapy, and 
at intervals during the per~od of methi ­
mazole administration ranging in dura tion 
from three to 14 months, during which time 
no other chemotherapeutic agent was ad­
ministered. A detailed description of the 
methimazole trial has been published (!l), 
and a study of the response of thyroid fun c­
tion has also appeared (i ) . 

RESULTS 

The course of the Mrs measured from 
sections of the skin biopsy specimens ob­
tained during methimazole therapy is sum· 
marized in Figure 1. Of the nine patients 
with an initial MI greater than 0, this index 
remained unchan ged or increased in eight, 
despite periods of therapy sufficiently long 
so that an effective drug might have been 
expected to produce a decrease of the 
MI ( ' ~). In addition, there was an increase 
of the MI of two of the four patients who 
began methimazole therapy with an MI of 
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MONTHS OF METHIMAZOLE THERAPY 

Flc. 1. Course of the morphologic index ( Mr ) in 1.3 patients with lepromatous 
leprosy during a trial of methimazole therapy. 

O. Thus, in 10 of these 13 patients, there 
was a failure of response and even deterio­
ra tion during methimazole therapy, demon­
strated by the criterion of the MI measured 
from tissue sections. 

The course of the MI, similarly meas­
ured, of two patients treated originally with 
dapsone is presented in Figure 2 ( Patients 
CB and HK ) . Also presented in this fi gure 
is the course of the MI in a patient ( SA ) 
suspected of harboring dapsone-resistant 
AI. leprae during retreatment with dapsone 
in doses of 50 mgm. dail y. The rather 
prompt fall of the Mrs of the two original­
treatment patients to levels not significantly 
different from 0 stands in sharp contrast to 
the behavior of the MI during methimazole 
therapy. The failure of the MI of patient 
SA to change, despite seven months of dap­
sone in therapeutic dosage, is similar to the 
behavior of the MI during methimazole 
therapy. 

DISCUSSION 

In the study of the mechanism of action 
of methimazole in lepromatous leprosy, 
changes in thyroid fun ction were observed 
by means of repea ted thyroid fun ction tes ts. 
Hypothyroidism and thyroid enlargement 
occurred regularly in these patients. We 
thought, naively, that the response of lep­
romatous leprosy to methimazole therapy 
could be evaluated easily by means of re­
peated clinica l examinations and photo­
graphs and histopathologic examination of 
serial skin biopsies. Although a number of 
patients seemed to improve clinica lly, grave 
difficulties were encountered in assessment 
of the response of the lepromatous process 
to methimazole therapy. The availability of 
a new criterion of response of leprosy to a 
drug, i.e., the change in the MI, seemed to 
offer an opportunity to evaluate the results 
of this earlier study more critically. 
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Once we were sa tisfied that bacterial 
morphology in tissue sections was com­
parable to that in smears of tissue homog­
enates, the applica tion of the technic of 
measurement of the MI to sections of serial 
skin biopsies taken from patients during 
methimazole administration seemed to be 
justified . The Mrs obtained fail ed to dem­
onstrate the decrease expected during ef­
fective chemotherapy th at has been de­
scribed in serial skin scrapings of patients 
to whom therapeutic doses of dapsone were 
being administered ( 1 ~), and which may 
be seen to have occurred in the two origi­
nal-treatment patients presented here. In­
deed , some of the patients treated with 
methimazole seem, by the morphologic cri­
terion , to have "relapsed" during methi­
mazole therapy. 

That the changes (or lack of change) 
of the Mrs during methimazole therapy are 
not merely random may be seen by contrast 
to the course of the two original-trea tment 
patients during dapsone therapy. Addi­
tional evidence that the failure of the Mrs 
to decrease during methimazole therapy, is 
meaningful is found by examination of the 
courses of these patients subsequent to the 
termination of the methimazole trial. Pa­
tients LC and BC, who were placed on 
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treatment with a sulfone and ison iazid, each 
sulfered the first of a series of severe bouts 
of erythema nodosum leprosum ( ENL ) 
six to nine months after the maximal dose 
of sulfone had been achieved . Biopsies at 
this time revealed Mrs of 0, and yielded 
no growth in the mouse foot pad. A biopsy 
specimen obtained from NJ , after only in­
termittent therapy for two years, revealed 
an MI of 2 per cent and yielded growth in 
the foot pad. Biopsies performed on MH, 
IK, YL, JJ and PS one to 15 months follow­
ing the initiation of dapsone in therapeutic 
dosage, have revealed an MI of O. AL, 
after two and two and one-half yea rs of 
dapsone in full dosage, had biopsies yield­
ing Mrs of 2 per cent respectively. AL, as 
well as SA, has had many previous courses 
of substituted sulfones, especially sodium 
glucosulfone ( Prom in ), in the past, and is 
suspected of harboring dapsone-resistant 
organisms. Some of these changes of the 
MI are indeed quite small. It is important, 
in this connection, to note that the pre­
cision of this method of measurement of 
the M I has been shown (Il) to be such that 
an estimate of 2 per cent is significantly 
different from 0 or 4 per cent at the 95 per 
cent level of confidence. 

It is of interes t to consider what it was 
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F1C. 2. Course of the MI in three patients with lepromatous leprosy during dapsone 
admin istration . For grea ter ease of presentation, tlte ordinate has been lengthened 
betwee ll 0 amI 1 per cent. All poin ts t h~l t fall within the stippled area between 0 and 1 
per cent have values of O. 
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that led us to believe that the pa tien ts im­
proved during meth imazole therapy. In 
retrospect, it appears tha t we misinter­
preted the signi ficance of ENL. Six pa­
tients, viz. , MH, NJ, JJ, AP, AL and PS, 
had had severe ENL prior to methimazole 
therapy. During the trial of methimazole, 
ENL was either not evident or was very 
mild for seven to 12 months. D avison (:1) 
reported that patients trea ted with a com­
bi nation of dapsone and methimazole had 
less ENL than patients treated with dap­
sone alone. The work of several groups of 
in vestiga tors ( I. ". I ~) may be interpreted 
as showing that ENL is a mark of effecti ve 
trea tment. If the patients who demon­
strated no response to methimazole had had 
no ENL throughout the period of methi­
mazole therapy. this would have been con­
sistent with this formulation of ENL. In 
the six patients who experienced improve­
ment of ENL during methimazole therapy, 
however, ENL recurred, in a few cases ex­
plosive ly, after months of treatment, while 
methimazole was being continued . In five 
of these six patients, the MI was at or near 
its peak value at the time ENL recuJTed . 
It would seem, therefore, that some addi ­
tional mechanism of ENL must be invoked 
to explain this phenomenon in the pa tients 
trea ted with methimazole. 

It seems important to consider the rea·· 
sons for a reassessment of the effi cacy of 
a drug that has already been "demon­
strated" to be without effect in lepromatous 
leprosy. This study of methimazole was 
completed prior to the appearance of two 
of the three articles reporting unfavorable 
experiences with this drug. Latapi and 
Beirana (Ii) , describing the results of a 
three-month course of methimazole therapy 
in 10 patients with leprosy, stated that they 
recognized neither clinical nor bacteriologic 
improvement in these patients. They em­
phas ized, on the other hand, the side effects 
of this treatment, which included goiter 
formation, exacerbation of ENL, and, in 
three pa tients, an unspeci fi ed illness so 
severe as to require blood transfu sion. 

Browne and I-Iogerzeil (~) trea ted fi ve 
patients with small doses of methimazole 
( ]5 mgm. daily ) for nine mon ths. Side ef­
fects, consis ting mainly of rather non­
specifi c complain ts, were of such impor-

tance that no patient was able to take the 
drug without interruption. Two patients 
were reported to have improved cl inically 
during the trial, while two were unim­
proved and one became much worse. The 
two patients manifes ting clinical improve­
ment also showed marked improvement of 
the bacterial index, while the remaining 
three demonstrated no change. One of the 
two showing clinical improvement and a 
decrease of the bacterial index, had no 
change of the MI, while, in the other, the 
MI decreased from 35 per cent to 0 after 
10 months of trea tment. One of the remain­
ing patients, whose clinical assessment 
showed no change and whose bacterial in­
dex was unchanged after 10 months of 
methimazole therapy, demonstrated a simi­
lar decrease of the MI. These authors con­
cluded that methimazole therapy was with­
out benefit in lepromatous leprosy and 
recommended that larger scale trials of this 
drug not be carried out. 

Davison (:\) compared methimazole in 
a dosage of 40 mgm. daily for one year with 
dapsone alone, and with dapsone plus 
methimazole, each regime being .adminis­
tered to a group of 20 patients with lepro· 
matous leprosy. Each group showed some 
improvement cl inically as well as by a fall 
of the bacterial index. By these criteria, 
however, methimazole was not as effective 
as dapsone, and did not add to the effi cacy 
of dapsone when the two drugs were ad­
ministered together. 

Thus, although the reports of three in­
vestigations attes t to a lack of effi cacy of 
methimazole, only one (2) employed the 
MI in the assessment of the response to 
therapy, and in this study, an insufficient 
dose of the drug was given, as indicated 
by the fa ilure of hypothyroidism and thy­
roid enlargement to appear. Waters and 
Rees (12) have demonstrated the unsuit­
abiJity of the bacterial index, employed in 
one of the studies (~) to demonstrate the 
ineffectiveness of therapy, as a criterion of 
the response of lepromatous leprosy to ther­
apy. The present study, the first to apply 
the criterion of the MI in a trial of methi­
mazole administered in dosage sufficient 
to interfere with thyroid function, demon­
strates clearly the lack of therapeutic effect 
during this tr ial. 
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SUMMARY 

Study of the morphology of M. lepme in 
acid-Fast-stained .sections of skin hiopsy 
specimens obtained during the course of a 
trial of me thimazo le therapy in J:3 p a tients 
with active lepromatous leprosy, has dem­
onstrated the utility of this labora tory tech­
nic, and has confirmed previous impressions 
that the trea tment of leprosy with methi ­
mazole is equivalent to nontreatment. No 
evidence has been found that hypoth y­
roidism is bene fi cial to p atients with lep­
romatous leprosy. 

RESUMEN 

Estudio de la morfologia del M. leprae en 
secciones teiiidas con caracteristi cas acido­
resistentes en muestras de biopsias ohtenidas 
durante el curso de un ensayo de tratamiento 
con methimazol en 1.3 pacien tes con lepra 
lepromatosa activa, ha demostrado 101 utilidad 
de es ta tt~enica de laboratorio, y ha confirm ado 
impresiones previas que el tratamiento de 1a 
lepra con methimazol es equivale nte a no 
llacer tratamiento. No se ha encontrado prucba 
que cl hypothyroidismo es benefi co para los 
pacientes con lepra lepromatosa. 

RESUME 

On a etudie la morphologie de M. le}Jrae 
dans des coupes d' echantillons de biopsies 
cutanees colorees pour la recherche des acido­
res istan ts. Ces echantillons avaient ete obtenus 
au cours d'un essai therapeutique du methima­
zole mene chez 13 malades atteints de lepre 
lepromateuse active. Cette e tude a demontre 
l'utilite de cette technique de laboratoire ; e lk: 
a aussi confirme les impress ions anterieures 
qui suggeraient que la traitement de la lepre 
par Ie methimazole es t equiva len t <\ l'absence 
de traitement. Aucune observation n'a ete Faite 
permettant de croire que l'hypothyroidisme 
prcsenterait un quelconque avantage pour 
les malades atteints de lepre lepromateuse. 
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